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*Note:	Asbestos	and	radon	lifetime	excess	cancer	risk	estimates	use	unique	methodology;	for	
more	information	on	these	calculations,	please	visit	the	corresponding	substance	profile	on	our	
website.		

1. Methods	Overview	
Combining	data	on	measured	concentrations	of	known	or	suspected	carcinogens	in	outdoor	air,	
indoor	air,	dust,	drinking	water,	and	foods	and	beverages	with	standard	body	weights,	
inhalation	and	ingestion	rates	allows	us	to	calculate	lifetime	average	daily	intake.	
	
Assuming	that	the	lifetime	average	daily	intake	is	the	same	for	70	years,	multiplying	the	
estimated	intake	by	a	cancer	potency	factor	produces	an	estimate	of	the	lifetime	excess	cancer	
risk.	

	

2. Calculating	Lifetime	Average	Daily	Intake	
Lifetime	average	daily	intake	is	calculated	for	each	exposure	pathway	(outdoor	air,	indoor	air,	
indoor	dust,	drinking	water,	and	food	and	beverages).	First,	the	average	daily	intake	is	
calculated	for	each	of	five	lifestages	(adult,	teen,	child,	small	child,	and	infant)	and	these	are	
then	weighted	by	the	amount	of	time	spent	in	each	lifestage	to	produce	the	lifetime	average	
daily	intake	for	the	exposure	pathway.	
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3. Standard	Assumptions	
We	assume	these	characteristics	remain	constant	for	each	lifestage.	This	is	rarely	true	for	any	
single	individual,	but	using	a	standard	set	of	assumptions	allows	us	to	provide	a	relative	ranking	
for	known	and	suspected	carcinogens	across	different	exposure	routes.	
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i. Annual	Consumption	by	Major	Food	Group		

	
	
ii. Annual	Consumption	of	Meats	and	Oils	

	
iii. Annual	Consumption	of	Seafood	
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iv. Annual	Consumption	of	Fruit	
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v. Annual	Consumption	of	Vegetables	
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vi. Annual	Consumption	of	Dairy	and	Eggs	
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vii. Annual	Consumption	of	Grains,	Nuts,	and	Breads	

	
viii. Annual	Consumption	of	Beverages	
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4. Cancer	Potency	Factors	

	

5. Lifetime	Excess	Cancer	Risk		
Potential	lifetime	excess	cancer	risk	is	a	useful	means	to	summarize	population	risks	and	allow	
comparisons	between	pollutants	and	exposure	routes.	It	indicates	how	many	additional	cases	
of	cancer	would	be	expected	in	a	population	of	one	million	people	exposed	to	a	given	pollutant	
concentration	and	intake	level	for	an	entire	70	year	lifetime.	
	



	

Methods	for	Lifetime	Excess	Cancer	Risk	Estimates	 10	

	
	
i. Limitations		

This	approach	does	not	estimate	the	actual	risk	for	any	one	individual,	as	individual	risk	is	
influenced	by	a	range	of	genetic	and	lifestyle	factors.	For	environmental	concentrations,	levels	
may	change	at	any	one	place	over	time	due	to	changes	in	industrial	activity,	new	technology,	or	
regulation.	For	any	one	person	these	levels	may	change	as	they	move	from	place	to	place	or	
change	their	eating	habits.	
	
ii. Interpretation		

For	non-threshold	substances	with	a	linear	dose	response,	any	level	of	exposure	above	zero	
may	pose	some	probability	of	risk.	Agencies	and	jurisdictions	may	have	different	guidelines	
regarding	risk	levels	that	are	deemed	as	acceptable,	tolerable,	or	negligible	(de	minimus).	
Generally,	lifetime	excess	cancer	risks	between	1	in	1,000,000	(10-6)	and	1	in	100,000	(10-5)	due	
to	non-occupational	exposure	are	treated	as	essentially	negligible,	depending	on	the	situation	
and	circumstances	of	exposure.	
	
iii. Guidelines		
Many	agencies	and	provinces	use	an	increased	chance	of	1	per	1,000,000	(10-6)	for	developing	
cancer	due	to	lifetime	of	exposure	to	as	substance	as	a	guideline	for	when	to	manage	
environmental	contamination.	The	US	EPA	and	Health	Canada	use	the	following	guidelines:	
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CAREX	Canada’s	screening	level	approach	uses	1	in	1,000,000	(10-6)	in	any	single	pathway	as	a	
guideline	to	indicate	when	an	estimated	risk	warrants	further	investigation,	such	as	assessing	
the	need	to	reduce	individual	exposures.	This	risk	exceeds	a	level	that	agencies	generally	
recognize	as	greater	than	“essentially	negligible”.	Data	sources	and	data	quality	should	be	taken	
into	consideration	when	interpreting	the	risk	estimates.	
	
Sources:	

• US	EPA	(2014).	Region	8	HH:	Risk	Characterization.	[Online].		
• Health	Canada	2010.	Part	1:	Guidance	on	Human	Health	Preliminary	Quantitative	Risk	

Assessment	(PQRA),	Version	2.0.	Federal	Contaminated	Site	Risk	Assessment	in	Canada.	


